I. INTRODUCTION
In my (still short) experience as an extra-galactic Astronomer, I got used to associating the question "What Cosmology are they using?" to mere three parameters: vaccum or dark energy density (Ω Λ ), baryonic plus dark matter density (Ω M ), and the Hubble "constant" (H 0 ). As we all know, this simplification hides a whole lot of information. With the thirst to know where do we come from, Mankind characterized the Universe as best as possible in order to understand it. It did so by discovering or creating 13, 14 parameters and equations, which enabled a better description of the Universe's behaviour, but not always its nature 1 .
To be accepted, such theories were tested against observations 11, 16 . It goes without saying that the instrumentation available to Mankind played a key role in this quest for knowledge.
While improved instrumentation and statistical work keep breaking degeneracies between models, theoreticians implement changes to their theories or propose new ones.
This manuscript deviates from my presentation's title at Cosmosur II, but not from its content. I focus on key subjects of Cosmology and how the Atacama Large (sub-)Millimetre Array (ALMA) may help us take a step forward towards understanding our Universe.
II. COSMOLOGY IN THE FIR-MM SPECTRAL REGIME
A. Temperature evolution of the Cosmic Microwave Background
The Cosmic Microwave Background (CMB) is by far the most famous evidence for the expansion of the Universe and its very hot young phase. It is regarded as a surface of last scattering, given it marks the time beyond which the hot (∼3000 K) Universe had expanded enough for the hydrogen to be able to combine with the free floating electrons. The resulting photons (with a perfectly blackbody-shaped energy distribution peaking in the optical) could then freely start their travel towards us.
The continuous expansion of the Universe redshifted this background radiation and it now peaks in the microwave spectral regime (∼5 cm), implying an observed temperature of The SZ effect has so far been limited to z < 1.35 clusters 24, 43 , and given their scarcity at higher redshifts and the requirement of a hot intra-cluster medium, one should turn to the observation of line species in absorption, extending this study to farther distances. Here is where ALMA will contribute the most, given it is at higher redshifts that smaller shifts in α imply the largest differences 43 . The large collecting area (up to 5,650 m 2 from the main full-ALMA array) in addition to the spectral capabilities of ALMA will allow for a large pointing survey towards bright high-redshift quasars with known foreground absorbers. The reader should also recall the natural positive FIR-mm k-correction observed for redshifted galaxies, which increases the number of bright background sources.
B. Anisotropies in the Cosmic Microwave Background
Another characteristic of the CMB is the existence of small temperature variations 7, 35, 46 on top the large-scale dipole induced by the Earth's movement respective to the CMB frame 45 . These are called anisotropies and are the relic of matter density variations in the primordial Universe, thus being an imprint of the physics regulating the Universe 6 .
These anisotropies are believed to be the seeds of galaxies up to the largest clusters we see today. For instance, a density fluctuation of around a degree, ten's of arcminutes, or a few arcminutes imply co-moving distances, respectively, of about 100's of Mpc (super-cluster seeds), 10's of Mpc (cluster seeds), or a few Mpc (galaxy seeds).
Density variations on the sub-degree scale (multipole number l ∼ 100 o /θ > ∼ 100) depend on the matter and energy density and curvature of the Universe, and have now been determined by all-sky surveys such as WMAP While ALMA is not a survey telescope, its sensitivity and long-wavelength coverage make this facility the ultimate follow-up tool by confirming clusters with lower masses than those presented by ACT, SPT and Planck teams. This will be achieved either by a low-frequency continuum survey to detect the tSZ effect towards the candidate cluster and/or redshift confirmation of cluster members. Nevertheless, for ALMA to detect both the SZ and OV effects, the "On-The-Fly" fringe tracking observation mode 10,41 will be key. Finally, the resolution and spectral coverage will make the distinction of SZ and OV anisotropies from primordial CMB anisotropies easier.
C. Nature's Fundamental "constants"
As mentioned earlier, Man has tried to describe the Universe by means of equations and parameters with which to attempt understanding its nature. Some of these parameters regulate key laws of physics and are believed to be constant under the General Relativity assumption that laws of physics are the same everywhere in the Universe (justifying the name Fundamental "constants"). However, would these parameters be variable with cosmic time or space, our current view of Nature would need to be revised. Hence, the community has devoted significant effort trying to constrain the variation in two dimensionless parameters: the fine-structure constant (α = e 2 /4πǫ 0h c) and the proton-electron mass ratio (µ = m p /m e ). While α represents the strength of the interaction between electrons and photons, the µ is related to the ratio of the strong force to the electroweak scale 20 .
A lower-limit on the variations of α has been provided by studies in the Oklo uranium mine in Gabon (Africa) where 2 Gyr ago (z ∼ 0.15) a natural fission reactor operated:
δα/α ≤ 4. An alternative spectral range is the (sub-)mm. Here, there are multiple lines to target (special focus has been devoted to ammonia and methanol 3, 19 ), providing a large statistical improvement, and background sources are expectedly brighter due to the positive kcorrection. With its spectral and detection capabilities, ALMA will, together with atomic clock experiments 42 , expectedly revolutionize this field. As an example, using Effelsberg100m, IRAM-30m, and ALMA Cycle-0 data, Bagdonaite et al. 3 have found a null hypothesis on ∆µ/µ as low as 0.1 ppm at z abs = 0.89.
D. Strong Gravitational Lensing
The study of galaxy-galaxy chance alignments resulting in gravitational lensing provides a direct view of the dark and baryonic mass distribution of the lens. As such, people have used them to try constrain the Initial Stellar Masses (IMFs) of the lens. So far, the results support a Salpeter IMF 2,5,49 . With ALMA, observations of the gas in the lenses will be enabled, thus providing gas masses and dynamics, allowing a complementary view to the stellar studies (even though some bias toward the gas-richer late-type lenses is expected).
ALMA will be the tool to study the background source 50, 53 . This is due to the already referred positive (sub-)mm k-correction together with the collecting area and uv-space sampling of ALMA. These factors allow short integration times and still obtain reliable highresolution imaging of the background source. The latter will be most relevant to constrain the lens model, especially for source-inversion lens modelling methods 15 . On top of that, the spectral capabilities of ALMA allow for the study of the background source's dynamics and, eventually, improve further the lens modeling, providing a high signal-to-noise is achieved in different line-channels. Short integration times will also enable the assessment of time-delays (∆t) which depend on the size of the Universe, i.e., the Hubble constant (H 0 ). Although distinct values for H 0 are found using this technique, including significant deviations from the CMB estimates 27 , ALMA is expected to help unveiling the solution for such discrepancy.
Finally, I note that these systems make very good samples to address the points mentioned in Sections II A and II C, because some of the background light will cross the lens plane at a distance where the lens inter-stellar medium is still significant, thus imprinting the required absorption feature in the background source spectrum 3 .
E. Black Hole Event Horizon
One of the most impressive observations in the very near future, will be the observation of the black hole in the center of our own galaxy, alias Sgr A* 
